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The Impact of Operations Tempo: Issues in Measurement

Carl Andrew Castro and Amy B. Adler
U.S. Army Medical Research Unit-Europe

Conceptualizing, measuring, and assessing the impact of operations tempo (OPTEMPO)
on soldier, family and unit readiness is a complex issue critical to understanding the impact of
OPTEMPO on military readiness (Hairston, 1998; Whitlow, 1990). The conceptualization of the
relationship between OPTEMPO and readiness is described in the OPTEMPO readiness model
(Castro & Adler, 1999). The model predicts that the pace of military operations affects soldier
and unit performance. The nature of these affects, however, may be non-linear when the pace of
operations is examined at both of the extremes. When the pace of operations is either very low
or very high, soldier and unit performance suffers. For instance, if soldiers or units never or
seldom conduct training, then overall readiness will decline. Conversely, if soldiers or units are
required to work extremely long hours, without time off for recovery, then fatigue may occur,
thereby affecting performance. Additional aspects of the model such as the size of the optimal
performance zone, the slope of the curve, and what influences movement along the curve are
important issues to consider in understanding the OPTEMPO readiness model (see Castro &
Adler, 2000).

Beyond the conceptualization of the dynamics between pace of operations and
performance are the key issues associated with operationalizing the predictor (i.e. pace of
operations) and outcome (i.e. performance) variables. Pace of operations, defined as “the rate of
military actions of missions” (Castro & Adler, p. 87, 1999), can be measured in several different
ways. Pace of operations has three components: daily workload, deployment load, and training
load. Daily work load includes the number of hours worked per day, the number of days worked
per week, and the number of hours worked on days that are technically “days off.” Deployment
load can be measured as the number of deployments that a soldier has supported. And training
load includes the number of days a soldier spends training.

The readiness outcome inherent in any discussion of OPTEMPO is an equally complex
but critical dimension of the OPTEMPO model. Soldier readiness, defined in this paper as “the
state of being prepared mentally or physically for some experience or action,” can be
operationalized in a variety of ways. Readiness consists of several inter-related components that
include military preparedness, physical and mental health, and familial support. Any problems
in these areas may indicate a problem in or compromise military readiness.

In the present study, we examine the two parts of the prediction model — pace of
operations and soldier readiness — in a systematic analysis of the variables used to define the
components of the OPTEMPO readiness model. It is expected that different measures of the
same constructs yield different relationships among the data.

METHODS
Research Sample

The data from this study were drawn from a large on-going longitudinal study assessing
the impact of operations tempo (OPTEMPO) on U.S. Army soldiers and units stationed in
Europe (Castro, Adler, and Bienvenu, 1998). The soldiers in this study completed the
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questionnaire from January to March 2000. The sample consisted of 686 soldiers assigned to
one of ten units (company size) stationed in either Germany or Italy. Of these units, five were
combat arms units and five were combat support or combat service support.

There were 581 male soldiers (comprising 85% of the sample) and 104 female soldiers
(comprising 15% of the sample), ranging in age from 18 to 49 years (M = 25.72, SD = 5.61).
Junior-enlisted soldiers comprised 55% of the sample, with non-commissioned officers and
commissioned officers comprising 36% and 9% of the sample, respectively. Of the
commissioned officers in this sample, only two were above the rank of captain. Years of
military service ranged from less than one year to 23 years (M = 5.43, SD = 4.71). Thirty-nine
percent of the soldiers were high school graduates or they obtained the high school graduate
equivalency degree, with 2% obtaining neither; 45% of the soldiers had some college experience,
12% earned a bachelors degree, with 1% having earned a graduate degree. Just over one-half of
the soldiers were married (51%), while 40% had never been married, 3% were separated, 5%
were divorced, and less than 1% were widowed. Forty-one percent of the soldiers had one or
more children living with them at home and 59% of the soldiers had no children.

Operations Tempo (OPTEMPO) Measures

There were several categories of operations tempo (OPTEMPO) measures including daily
workload, training load, and deployment load. Daily workload was assessed using two
measures: work hours and days worked. Work hours were determined by the following
question: “In the past week, how many hours of work have you averaged per day?” Days
worked was determined by asking, “In the past week, how many days have you performed duty-
related work?” Training load was determined by the question: “How many days have you been
on a training exercise in the past 6 moths?” Deployment load was determined by asking soldiers
the following question: “In total, how many deployments have you completed that lasted more
than 30 days?”

Unit Outcome Measures

There were 5 categories of unit outcome measures used in this analysis. Each of the
measures used a 5-point response option from strongly disagree (1) to strongly agree (5).

Family Strain. Family strain due to work demands was assessed using the 5-item work-
family conflict scale (Netemeyer, Boles, & McMurrian, 1996). Examples of items include: (a)
“The demands of my work interfere with my home and family life.” and (b) “My job produces
strain that makes it difficult to fulfill family duties.” The Cronbach o coefficient for the work-
family conflict scale in the overall sample was 0.94.

Unit Readiness. Soldiers’ perceptions of unit readiness were assessed using the 3-item
operational readiness scale and the 4-item combat readiness scale (Vaitkus, 1994). The
operational readiness scale consisted of the following three items: (a) “My company is ready for
combat,” (b) “I am confident in my unit’s mission-essential equipment,” and (c) “I think we are
better trained than most other companies in the Army.” The combat readiness scale consisted of
the following four items: (a) “I think the level of training in this company is high,” (b) “I have
real confidence in my unit’s ability t perform its mission,” (c) “If we went to war tomorrow, I
would feed good about going with my unit,” and (d) “I think my unit would do a better in combat
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than most U.S. Army units.” In this sample, the Cronbach o coefficient’s for the operational
readiness scale and the combat readiness scale was 0.81 and 0.91, respectively.

Unit Cohesion. Unit cohesion was assessed using two scales. Cohesion among soldiers
of similar ranks, also know as horizontal cohesion, was assessed using a revised scale consisting
of 3-items developed by Posakoff and MacKensie (1994). The wording of the items was
modified to make them more militarily relevant. The modified horizontal cohesion scale
consisted of the following three items: (a) “The members of my unit are cooperative with each
other,” (b) “The members of my unit know that they can depend on each other,” and (c) “The
members of my unit stand up for each other.” The o coefficient for the horizontal cohesion scale
was 0.91 in this study.

Cohesion between soldiers and leaders, also known as vertical cohesion, was assessed
using 12-items, six items each pertaining to officers and non-commissioned officers (NCOs)
(Bliese, Escolas, Christ, & Castro, 1998). The two vertical cohesion scales consisted of the
following 6-items: (a) “The officers/NCOs in my unit establish clear work objectives,” (b) “The
officers/NCOs in my unit are interested in my personal welfare,” (c) “The officers/NCOs in my
unit delegate work effectively,” (d) “The officers/NCOs in my unit let soldiers know when they
have done a good job,” (e) “The officers/NCOs in my unit avoid micromanaging soldiers' work,”
and (f) “The officers/NCOs in my unit are interested in what I think and how I feel about things."
The Cronbach o for the officer and NCO vertical cohesion scales in the current sample was 0.90
and 0.92, respectively. In this study we used the 12-item combined vertical cohesion scale.

Leadership Quality. Leadership quality was assessed using the 3-item general leadership
quality scale (modified from Vaikus, 1994). The general leadership quality scale consisted of the
following items: (a) “The leaders in this company would lead well in combat,” (b) “I am
impressed by the quality of leadership in this company,” and (c) “My chain-of-command works
well.” The Cronbach o coefficient in this sample for the general leadership quality scale was
0.90.

Job Satisfaction. Job satisfaction was assessed using a three-item scale similar to the Job
Diagnostic Survey General Satisfaction Scale (Hackman & Oldham, 1975). The job satisfaction
scale consisted of the following items: (a) “I am very satisfied with my job in the Army,” (b) “I
like my job in the Army,” and (c) “I am satisfied with the kind of work I do on my job.” The
Cronbach o coefficient in this sample for the job satisfaction scale was 0.91.

Moderating Variables

Two scales were also included in the analysis as moderator variables. The degree to
which soldiers receive relevant information from their leaders was assessed with a 5-item
information flow scale with the following items: (a) “I receive up-to-date information
concerning the unit’s mission,” (b) “I receive up-to-date information on unit decisions that
concerns soldiers,” (c) “I am notified of potential missions,” (d) “I can tell leaders when tasks are
too demanding,” and (e) “I can tell leaders when the unit has been given too many tasks.” Work
relevance was assessed using a 5-item meaningful work scale with the following items: (a) “I
am satisfied with how much I work in my primary/secondary MOS,” (b) “I complete meaningful
tasks,” (c) “I receive relevant training,” (d) “I get unit support for keeping current in my MOS
skills,” and (e) “I participate in training exercises that prepare the unit for its mission.” Both
scales were scored using 5 response options from never, seldom, sometimes, often, and always.
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RESULTS
Family-Strain: Comparing OPTEMPO Measures

Table 1 presents the means and standard deviations of the OPTEMPO and outcome
measures.

Table 1. Means and Standard Deviations of OPTEMPO and Outcome Measures

Variables M SD
OPTEMPO Measures
Work Hours 12.1  3.77
Training Days 30.8 319
Times Deployed 1.1 22

Unit Outcome Measures

Work-Family Conflict 3.27 97

Combat Readiness 3.01 97

Operational Readiness 296 94

Cohesion (Vertical) 3.13 79

Cohesion (Horizontal) 3.13 91

Leadership Quality 305 .95

Job Satisfaction 3.10 1.06
N=670.

In order to test the relationship between the three measures of OPTEMPO and an
outcome, we selected one of the outcome measures, work-family conflict. We then entered the
three OPTEMPO measures into a stepwise regression followed by their interaction terms. The
results are presented in Table 2.

Table 2. Regression Results from OPTEMPO Measures Predicting Work-Family Conflict

Variables Beta SE B t p<
Constant 328 .037 88.35 .001
Work Hours A8 .038 .19 472 .001
Training Days 063 .039 .064 1.61 .11
Times Deployed 099 .041 .11 241 .02
Work Hours X Training Days -015 029 -021 52 .60

Work Hours X Times Deployed -.044 036 -.053 125 .21
Training Days X Times Deployed -.069 .043 -070 1.63 .10
Work Hours X Training Days X

Times Deployed -085 .038 -010 22 .82

Note: Total R* =.047; F(7, 659) = 5.64, p<.0001.
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Training Load and Unit Readiness

We selected one of the OPTEMPO measures, Days Training, and correlated it with the
six outcome measures. Days training correlated with combat readiness (r=.11, p<.01) and
operational readiness (r=.075, p=.053). Days Training did not correlate significantly with the
measures of vertical cohesion, horizontal cohesion, leadership, or job satisfaction.

Moderating Variables, OPTEMPO and Qutcome Measures

To explore the link between OPTEMPO and Unit Outcomes, we conducted two
regression analyses to assess the extent to which other variables moderate the effects of
OPTEMPO. Specifically, the number of hours worked and information flow were regressed on
work-family conflict for junior-enlisted soldiers (Table 3) and the number of days training and
meaningful work were regressed on combat readiness for the entire sample (Table 4).

Table 3.
Information Flow Moderating the Impact of Work Hours on Work-Family Conflict

Variables Beta SE B t p<
Constant 3.18 .065 49.18 .001
Work Hours 23 071 21 3.25 .001
Information Flow =24 066 -24 3.60 .001

Work Hours X Information Flow -13 .075 -.11 1.68 .095

Note: Total R* =.11; F(3, 225) = 10.36, p<.0001.

Table 4.
Meaningful Work Moderating the Impact of Days Training on Combat Readiness
Variables Beta SE t p<
Constant 2778 .042 66.11 .001
Days Training Jd1 0 .052 .090 2.07 .040
Meaningful Work 49 .043 51 11.51 .001

Days Training X Meaningful Work -.097 .056 -.077 1.73 .086

Note: Total R* =.28; F(3, 389) = 50.95, p<.0001.

DISCUSSION

The results demonstrate that it is critical to consider both the specific variables used to
define OPTEMPO and the specific variables used to measure readiness. In the results presented
here, for example, work hours and times deployed were both predictive of work-family conflict
but training days was not. However, the interaction between days training and times deployed
was. Thus, workload and deployment load measures of OPTEMPO predict increased family
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strain. In addition, the interaction effect between two OPTEMPO variables suggests that when
soldiers have deployment experience there is less work-family conflict when soldiers are
experiencing a high number of training days than when the soldier does not have as much
deployment experience.

The findings also demonstrate the importance of assessing numerous military readiness
outcomes. For example, although the days training variable was not a significant single predictor
of increased work-family conflict, it was a predictor of more positive combat readiness attitudes.
Thus readiness, when defined broadly as containing military and family components, yields
different types of relationships.

Finally, the findings highlight the need to assess moderator variables for OPTEMPO
measures. Specifically, information flow and meaningful work moderated the impact of
OPTEMPO measures on readiness. Importantly, the constructs of information flow and
assigning meaningful tasks suggest mechanisms by which leaders at local levels can intervene in
order to mediate the adverse effects of OPTEMPO.

As we continue to explore the zone of optimal performance, we will consider both self-
report and objective outcome data in determining the impact of OPTEMPO on soldier and unit
readiness. Clearly, there are several key categories of both pace of operations and readiness that
deserve in-depth longitudinal analysis. This paper only represents one small component of the
larger effort to understand the link between OPTEMPO and the zone of optimal soldier, unit and '
family performance.
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